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diately available. Certain of the problems involved in the determination of
design-storm rainfall estimates, and the methods most commonly followed in
their preparation when the results of comprehensive meteorological studies
are not available, are discussed in the following paragraphs.

36. Approximate Design-Storm Estimates for Seasons without Snow.
Estimates of rainfall quantities to be expected during successive unit periods
of a design storm for a drainage basin less than a few thousand square miles in
area are usually expressed as average depths over the drainage area, and the
critical sequence of intense-rainfall increments is determined arbitrarily by
trial applications of unit hydrographs. Normal variations in the areal dis-
tribution of design-storm rainfall over small basins may be satisfactorily
allowed for in selecting infiltration indices and in developing unit hydrographs
to reflect critical conditions. However, in determining the maximum probable
flood for large drainage basins, definite estimates or assumptions regarding the
areal distribution of rainfall during successive periods of the design storm are
necessary. The principal reasons are as follows:

(a) The infiltration opportunity during a storm period is proportional to the
area covered by rainfall of an intensity greater than the infiltration capacity of
the soil. If precipitation during a particular period of the design storm should
cover only a portion of a drainage area, the infiltration loss would be less than
if the same volume of rainfall was uniformly distributed over the basin, other
factors being the same.

(6) The infiltration capacity of a given soil tends to decrease as the duration
of rainfall-excess increases. Consequently, the infiltration loss resulting from
two successive periods of rainfall in the same portion of a basin would be less
than if the same volumes of precipitation had occurred in different portions of
the drainage area.

(c) The position of rainfall centers during successive periods of a storm may
have a very great effect on the regimen of runoff from a given volume of rain-
fall-excess, particularly in large drainage basins in which a wide range of
variation in the location of rainfall-excess volumes during successive periods of
a design storm is possible.

Studies of a large number of major storms have revealed that intense rainfall
covering areas of several thousand square miles may occur in a wide variety of
patterns and that the maximum intensities may occur near the beginning,
middle, or end of the precipitation period. Mountain ranges less than a few
thousand feet in height affect the frequency of occurrence of certain rainfall
patterns but apparently do not preclude the occurrence of patterns radically
different from the normal during certain unusual storm conditions. The
nonnal direction of movement of air masses over the central United States has
caused most of the isohyetal patterns to be oriented in approximately a south-
westr-nortkeasfc direction, but the patterns of several important storms cover-
ing several thousand square miles have occurred with their major axes at right
angles to the nomal direction. Apparently, a considerable range in assump-
tions regarding rainfall patterns and intensity variations can be made in devel-